. It has since enabled not only the prenatal diagnosis of congenital heart disease (Kleinman, 1980; Allan, 1980; Rikitake, 1981; DeVore, 1985) but also the diagnosis and treatment of fetal arrhythmias (Kleinman, 1983) . Recently, new advances of Doppler echocardiography have provided exciting information on the blood flow in the fetus or physiology of normal or abnormal fetal circulation (Maulik, 1985) . The easiest section to recognize and record is the four-chamber view of the heart (Fig. 1) In the left ventricular long axis view, the atrio-ventricular valve which connects to the great artery with fibrous continuity, is the mitral valve (Fig. 2) . In the section of great arteries, the aorta is situated posteriorly and to the right of the pulmonary artery (Fig. 3) . The ductus arteriosus is usually well demonstrated which is widely open and connects to the descending aorta. The aortic arch can be also recorded more clearly in a fetus than in a newborn infant (Fig. 4) . The physiological narrowing of the isthmus or the preductal portion of the aorta is clearly recognizable (Sutton, 1984; Silverman, 1985) . our series was 13 in 564 (2. 3 %) of overall cases, and in 310 high risk pregnacies it was 3. 5 %, and in 254 normal pregnancies 0. 8 %. Type of congenital heart disease in these cases consisted of asplenia and polysplenia, complete endocardial cushion defect, tetralogy of Fallot, coarctation complex, transposition of the great arteries, pulmonary atresia, double outlet right ventricle, hypoplastic left heart syndrome, large ventricular septal defect with large atrial septal defect and ectopia cordis. These were all found by fetal echocardiography, except for one patient diagnosed postnatally as having a small atrial septal defect which was not evaluated during pregnancy.
The types of congenital heart disease which can be diagnosed by fetal echocardiography are summarized in Table 1 (Hirata, 1986) . Major structural malformations such as atrioventricular valve atresia, ventricular hypoplasia, single ventricle, endocardial cushion defect, or great arterial malposition are easily diagnosed. Total or partial anomalous drain- (Wiggins, 1982; Allan, 1983; Hirata, 1985; Nagashima, 1986; Harrigan, 1981) . These are becoming increasingly recognized since heart monitoring more widely used in obstetric practice. In our experience the incidence of fetal arrhythmias was 3 % in 564 fetuses including normal and high risk pregnancies. In high risk pregnancy it was much higher as at 4.8 %. If fetal tachycardia becomes sustained, intrauterine cardiac failure can ensue probably within hours. Therefore, once correctly identified, an attempt should be made to control the tachycardia prenatally by giving the appropriate drugs to the mother. Success has been achieved using digoxin, verapamil or procainamide (Kleinman, 1983; Wiggins, 1982; Hirata, 1985; Nagashima, 1986; Harrigan, 1981 Other arrhythmias, such as ectopic beats are commonly observed and rarely of importance in term of morbidity or mortality.
These are rarely associated with structural heart disease, however, careful examination is necessary for the exclusion (Allan, 1983) .
III. Recognition of fetal heart failure
Fetal heart failure may result in intrauterine fetal death, however it sometimes is difficult to evaluate before birth. Recently, hydrops fetalis has been recognizable by introducing the fetal echocardiography (Kleinman, 1982) . With the declining frequency of Rh isoimmunization, nonimmune hydrops fetalis has become the important type of hydrops. Nonimmune hydrops may be caused by fetal anemia, intrauterine hypoproteinemia, chromosomal anomalies, congenital infection or fetal heart failure (Allan, 1986) . We recognized 20 cases with fetal hydrops in our series, in which 8 cases (4 %) had fetal arrhythmias and/or congenital heart disease. These suggest the presence of fetal heart failure which is relatively high incidence in fetal hydrops. Hydrops caused by cardiac problems was seen in two fetuses with atrial flutter, or three cases with congenital complete AV block. Three fetuses with congenital heart disease such as polysplenic syndrome (Fig. 10) Another method to evaluate the fetal heart failure is to measure the total cardiac dimension of the fetal heart (Sahn, 1980) . The total cardiac dimension is determined by measuring the dimension between the anterior wall of the right ventricle and the posterior wall of the left ventricle at the level of both artioventricular valves by the four-chamber view. The total cardiac dimension increases with fetal age, of which the normal values are indicated in Fig. 11 . If the fetus has cardiac failure, the total cardiac dimension usually increases over the standard deviation of normal values. The presence of fetal hydrops and the increased total cardiac dimension of the fetal heart are the important indicators of fetal heart failure (Rikitake, 1981). Two-dimensional scanning gives anatomical information but the more recently developed Doppler echocardiography provides new informations on blood flow of normal or abnormal fetal circulation (Huhta, 1985; Takahashi, 1985; Strasburger, 1986; Reed, 1986) . In the past, the informations regarding these aspects has been derived from experimental animal studies. Now with Doppler echocardiography we can study human fetal circulation. Doppler echocardiography is sensitive to evaluate valvular regurgitation, shunt flow and its direction, the flow volume and cardiac output, and the pressure gradient across the stenotic valve. We can also determine the pressures in the ventricles, or pul- Fig. 13 shows the incidence of tricuspid regurgitation in the fetus and in the newborn. If the fetal distress or cardiopulmonary distress such as hypoxia, arrhythmia or heart failure is present, then atrio-ventricular valve regurgitation, particularly tricuspid regurgitation may appear significantly. Such regurgitation suggests the presence of myocardial dysfunction (Silverman, 1985) . This regurgitation may disappear with improvement in the cardiopulmonary distress. The physiology of ductus arteriosus is extremely interesting for us (Huhta, 1987) . With Doppler echocardiography we can know the flow pattern in the ductus arteriosus of human subjects noninvassively before and after birth as indicated in Fig. 14. Before birth, the ductal shunt is mainly right to left. Just after birth, in systole the bidirectional shunts are present and in diastole the left to right shunt. One day later when the ductus is closing, Fig. 13 How to manage the fetal cases after we have recognized the cardiac lesions is a new problems (Harrison, 1981) . Currently, there is no established standard in this issue. We are using the guidelines in dicated in Table 5 . If the fetus has a ductus dependent congenital heart disease such as pulmonary atresia or hypoplastic left heart syndrome, or A-V block without Fetal diagnosis and management of fetal heart disease raise many important medical as well as ethical problems (Fletcher, 1981) . In principle, we treat "the fetus as a patient".
Questions for decision-making arise over whether to abort the fetus, to change the timing or mode of delivery, or over choice of intrauterine treatment.
Currently, we make the deci- 
